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Attorney Docket No. 082671-0236 
Amendments to the Specification 

Please replace page 1, line 2 - page 8, line 22 as follows: 

BACKGROUND 

The invention relates to a component placement device-whieh that is provided with at 
least two component pick and place units , which which are connected to a movable frame, 
and at least two component feeding devices . The , which component placement device is 
suitable for simultaneously picking up picking-up, by means of the component pick and place 
units units, components supplied by the component feeding devices. The invention also 
relates to a method fo r picking up picking-up components by means of such a component 
placement device. 

In a conventional component placement device , which is of the kind as disclosed in 
European Patent Application No. patent application EP-A 1-0092292, a number of 
component pick and place units can be moved collectively in X and Y directions between a 
number of adjacent component feeding devices and a substrate supported by a substrate 
support. The component pick and place units are separated by locat e d a certain pitch distance 
apart, which that is equal to the distance between the adjacent component feeding devices. 

To In ord e r to place components on the substrate, the frame is moved to a position 
above the component feeding devices after which components are simultaneously pick e d up 
picked-up from the component feeding devices by means of the adjacent component pick and 
place units. As Sinee-the components are picked-up pick e d up simultaneously, the time spent 
on picking up picking-up each of the components is relatively short for e ach compon e nt . 
After the components have been pick e d up picked-up by the component pick and place units, 
the frame is moved to a position above the substrate after which the components are 
simultaneously or sequentially placed on the appropriate positions on the substrate. 

A drawback of such a conventional t h e known component placement device is that 
the components need to be supplied relatively accurately by means of component feeding 
d e vic e s in order devices, to ensure that the components can be picked-up pick e d up 
simultaneously by the component pick and place units. 

To complicate matters further, there T here-has been a tendency over the past few 
years-4hat to reduce the size of components such that has becom e e v e r smaller whil e the 
dimensions of components that -^whieh are to be pick e d up picked-up by means of component 
pick and place units are in the order of 1 mm x 1/2 mm or less. If the components are not 
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supplied accurately, the components cannot be ( or cannot not correctly be ) picked-up picked 
up simultaneously by means of the component pick and place units. 

An It is an object of the present invention to provide a component placement device 
that can be used to pick-up pick up components simultaneously and r e liably, accurately. 
Another object of the present invention is to provide a method for picking-up components, by 
means of a component placement device, simultaneously and accurately from component 
feeding devices. 

SUMMARY 

The first of the aforementioned objects This obj e ct is achieved by means of a 
component placement device according to the invention in that at least one component pick 
and place unit can be moved relative to the frame, while the mutual positions of the 
component pick and place units can be adjusted. By displacing at least one component pick 
and place unit relative to the frame, the mutual positions of the component pick and place 
units can be set . Moreover, the actual positions of the pick and place units may be adjusted 
and adjust e d to the expected or actual mutual positions of the components to be pick e d up 
picked-up. As a result so that the components can be picked-up pick e d up simultaneously 
and accurately. 

The mutual positions of the components to be picked-up picked up can be determined 
prior to the ir being picked-up. Else, the mutual positions picking up or can be estimated 
statistically by means of components that have already been picked-up pick e d up by the 
component placement device and the deviations between the estimated positions of the 
components relative to the associated component pick and place units and the actual positions 
of the components relative to the corresponding component pick and place units . Moreover, 
such deviations may be determined, for example, can bo d e fin e d using a camera for instance . 

An embodiment of the component placement device according to the invention is 
characterized in that each component pick and place unit can be individually moved relative 
to the frame. As a result it is In this mann e r, e ach compon e nt pick and plac e unit can b e 
moved individually relative to the fram e , it for instance being possible for the frame to be 
used as a reference for all component pick and place units. 

Another embodiment of the component placement device according to the invention 
is characterized in that a component pick and place unit can be moved relative to another 
component pick and place unit in a first direction . At the same time , whil e the components 
which that are to be supplied, supplied by means of the component feeding devices devices. 



WASH_1496063.1 



3 



Attorney Docket No. 082671-0236 

can be moved relative to one another in a second direction which that extends transverse 
transv e rs e ly to the first direction. 

By moving the pick and place units relative to one another in a first horizontal 
direction, for example, and moving the components relative to one another in a second 
horizontal direction, it is possible to displace the components and the pick and place units 
relative to each other in such a manner that components can be picked-up picked up 
simultaneously and accurately from the component feeding devices by means of the 
component pick and place units. 

The invention also has for an object to provide a method for picking up components 
by m e ans of a compon e nt placement devic e whil e the compon e nts can b e pick e d up 
accurat e ly and simultan e ously from compon e nt f ee ding d e vic e s. 

The second of the aforementioned objects This obj e ct is achieved by the method 
according to the invention in that the components and the component pick and place units are 
set relative to each other prior to the simultaneous picking-up picking up of the components. 
By setting the components and the component pick and place units relative to one another, it 
is possible to pick-up pick up the components correctly and accurately by means of 
component pick and place units. 

An embodiment of the method according to the invention is characterized in that at 
least one component pick and place unit is moved relative to the frame, so that the mutual 
positions of the component pick and place units are set. By moving at least one component 
pick and place unit relative to the frame, it is possible to set the mutual positions of the 
component pick and place units in such a manner that components can be picked-u p picked 
up accurately and simultaneously by the component pick and place units from the component 
feeding devices. 

Another embodiment of the method according to the invention is characterized in that 
the positions of the components to be picked-up pick e d up from the feeding devices are 
detected by a camera . Subsequently , aft e r which the mutual positions of the component pick 
and place units are adjusted based on the mutual positions of the components to be picked up 
picked-up. Thereafter , aft e r which the components are picked-up pick e d up by means of 
component pick and place units in a simultaneous and desired manner. 

By detecting the positions of the components, which are to be picked-up picked up 
from the component feeding devices, by means of a camera, the desired mutual positions of 
the component pick and place units can be determined. Then, by moving the component pick 
and place units relative to the frame to the required positions, it is subsequently possible to 
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accurately and simultaneously pick-up pick up components from the component feeding 
devices. 

Another embodiment of the method according to the invention is characterized in that 
the positions of components picked-up pick e d up by the component pick and place units are 
determined relative to the component pick and place units . At the same time , whil e 
deviations between the desired positions and the actually determined positions of the 
components are determined relative to the component pick and place units . Thereafter , after 
which, based on the deviations (if anv\ the component pick and place units are moved 
relative to one another prior to the picking-up picking up of subsequent components. 

By using information regarding the position of the components relative to the 
component pick and place units, which information units, which is necessary for example to 
accurately place the components on a substrate, no additional measurements need to be, 
carried out. Based on, for example, deviations between the desired position and the position 
actually found of a number of components successively picked-up picked up one by one by a 
component pick and place unit, it is possible for example to determine statistically the 
average deviation of a series of components fed by a specific component feeding device . As 
a result, the on th e basis of which the associated component pick and place unit associated 
with that specific component feeding device can be displaced relative to the frame prior to 
picking-u p picking up of a subsequent component. 

This method has the advantage that no time is required to measure the actual positions 
of the components by means of a camera. Moreover, the advantage Th e advantag e of 
detecting the positions of components to be picked-up picked up from the component feeding 
device by means of a camera is that it increases the accuracy with which the components can 
be pick e d up. — Th e inv e ntion will b e furth e r discuss e d with r e f e r e nc e to th e drawings in 
which: picked-up. 

It is to be understood that both the foregoing general description and the following: 
detailed description are exemplary and explanatory only, and are not restrictive of the 
invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
These and other features, aspects, and advantages of the present invention will 
become apparent from the following description, appended claims, and the accompanying 
exemplary embodiments shown in the drawings, which are briefly described below . 

Fig. 1 is shows a top view of a first embodiment of a component placement device 
according to the inv e ntion, invention; 
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Fig. 2 is_ shows a top view of a part of the component placement device shown in Fig. 
±t in Fig. 1 ; 

Fig. 3 is shows a top view of a part of a second embodiment of a component 
placement device according to the invention, invention; and 

Fig. 4 is shows a top view of another part of the second embodiment of a component 
placement device according to the invention. 

DETAILED DESCRIPTION 

Efforts have been made throughout the drawings to use the same o r similar reference 
numerals for the same or like components. Lik e parts in th e figur es ar e indicat e d by lik e 
ref e r e nc e num e rals. 

Fig. 1 shows a component placement device 1 according to the invention . The device 
i which is provided with a frame 2, which can be moved relative to a guide 3 in , and opposite 
to, a direction e qual to and opposit e to the direction indicated b y th e arrow X arrow x . The 
guide 3 is rigidly connected with a slide 4, which can be moved in , and opposite to, a 
direction e qual to and opposit e to indicated by arrow y arrow Y and which, with an end 
facing away from the frame 2, runs in bearings in a support 5. The component placement 
device 1 is further provided with a component feeding system 6 , which which comprises a 
plurality of adjacent component feeding devices 7 which ar e adjac e nt to each other . Each 
component feeding device 7 comprises a spool 8 on which a tape 9 is wound. The tape 9 has 
a number of chambers disposed in a row, one component being situated in each chamber. 
The chambers are covered with a removable foil. Such a component feeding device and such 
tapes are known per se and will , therefore, th e r e fore not be explained in further detail. 

Each component feeding device comprises a component pick-up pick up location 10 
from which where a component, transferred to this location location, by means of a 
component feeding device, can be pick e d up picked-up . The component placement device 1 
further comprises a substrate support 11 for supporting and transporting in th e dir e ction 
indicated by arrow X substrates 12 (on- 43-eft which the components are to be placed ) in the 
direction of arrow x . The frame 2 is provided with a number of adjacent component pick and 
place units 1 3 , which which are each provided with a suction nozzle (not represented) that 
which is used to pick-up pick up a component under vacuum. The suction nozzle can be 
displaced relative to the frame 2 in a direction z dir e ction Z that extends transverse 
tran s ver s ely to the plane of the drawing. The component pick and place units 13 can be 
moved together with the frame 2 in a dir e ction equal to and opposit e to th e arrow X and in a 
dir e ction e qual to and opposit e to the arrow Y in, and opposite to, the directions indicated by 
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arrows x and v . Moreover, the component pick and place units 13 can be moved 
independently of each other relative to the frame 2 in a dir e ction equal to and opposite to the 
dir e ction indicated by the arrow X and in a direction equal to and opposite to th e dir e ction 
indicat e d by the arrow Y in, and opposite to, directions indicated by arrows x and v . 

Fig. 2 shows part of the slide 4 a slid e 2 of the component placement device 1 
represented in Fig. 1. The slide 4 slid e 2 comprises an elongated beam 21 , which which is 
provided with supports 22 that which extend transverse transv e rs e ly t o the beam. A 
component pick and place unit 13 is fitted to each support 22, which unit 13 is provided with 
an L-shaped guide 23 and a holder 24 supported by the L-shaped guide . A pipette 25 , m 
which hold e r 21 a pip e tt e 25 is locat e d which can be connected to a vacuum source (not 
represented) , is located in each holder 24 . Each pipette 25 can be moved in a direction z that 
Z direction which extends transverse transv e rs e ly t o the plane of the drawing. The holders 24 
can be moved individually relative to the associated L-shaped guide 23 by means of a 
respective actuator 26 in the directions indicated by the double arrow XI, X2, X3, X 4 , arrows 
xl, x2, x3, x4, respectively. Each L-shaped guide 23 can be moved relative to the frame 2 by 
means of its own actuator 27 in the directions shown by the double arrow Yl, Y2, Y3, Y1 
arrows yl, y2, y3, y4, respectively. By means of the actuators 26, 27 , which which may 
comprise for example Lorenz actuators, threaded rod actuators, pinion rack actuators, piezo 
actuators and similar actuators, the pipette 25 of each component pick and place unit 1 3 can 
be set independently of the other pipettes 25 relative to the frame 2. 

The operation of the component placement device 1 according to the invention is as 
follows. The frame 2 is driven in a y and x Y and X direction until the pipettes 25 are located 
above the component pick-up pick up locations 10. By means of a camera, which is either 
permanently located above the component pick-up pick up locations 1 0 or connected to the 
frame 2, the positions of the components which that are to be picked-up pick e d up are 
determined relative to the component pick-up pick up locations 10. Subsequently, deviations 
between the expected positions of the components relative to the pick-up pick up locations 10 
and the actual positions relative to the pick-up pick up locations 10, as detected by the 
camera, are determined detected by means of a processor. On the basis of the processor- 
determined d e t e ct e d deviations, the actuators 25, 26 26, 27 of each component pick and place 
unit 13 are independently driven so that, after the pipettes 25 are have boon displaced to the 
desired positions relative to the frame 2, components can be picked-up pick e d up 
simultaneously from the locations 10 by means of the pipettes 25. Subsequently, the frame 2, 
together, 2 tog e th e r with all related component pick and place units 13 is 13, is moved to a 
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position above a substrate 12 on which the components supported by the pipettes 13 are then 
placed either sequentially or simultaneously. The pipettes are moved in the z direction- Z 
direction relative to the frame 2, both when components are picked-up pick e d up or displaced 
by means of the pipettes 25 . 

Figs. 3 and 4 show top views of various parts of a second embodiment of a 
component placement device 31 according to the invention. The component placement 
device 31 includes a component feeding system 32 in which two component feeding devices 
33 are located. These component feeding devices 33 are schematically represented by dashed 
lines. A component feeding system 32 with with relatively closely spaced component 
feeding devices-334s is known in the industry under the name of Twin Tape Feeder (TTF) or 
multiple tape feeder with two or three component feeding d e vic e s 33 devices . The 
component placement device 31 of this embodiment, however, further includes a laser 
alignment module (LAM) 34 that which can be used to determine the position and orientation 
of components 36 picked-up pick e d up by the pipettes 35. By means of the laser alignment 
module 34, laser beams are aimed from a first side 37 in a direction indicated by the arrow x 
arrow X to a second side 38 of the laser alignment module 34, which laser beams are 
schematically represented by the reference numeral 39. 

As is clearly visible in Fig. 4, the component placement device 31 comprises two 
staggered pipettes 35 by means of which the components 36 can be picked-up pick e d up 
simultaneously. By rotating the pipette 35 in a cp direction , which which extends around the 
Z axis z axis , while the components 36 supported by the pipettes 35 are located in the laser 
beams 39, the amplitude and location of the received laser beam is constantly changed on the 
second side 38. Based on the laser beam received on the second side 38 and the orientation 
of the pipette 35, it is possible to determine the position of the component 36 relative to the 
associated pipette 35. A laser alignment module of the kind is known per se and will a 
therefore, th e r e for e not be explained in detail. 

As soon as the orientation and position of the components 36 relative to the pipettes 
35 is known, the pipettes 35 can be moved together in the x and v X and Y directions to the 
location on the substrate on which the components 36 are to hav e to be placed. If the 
positions of the components 36 relative to the pipettes 35 deviate from the theoretically 
expected correct mutual alignments of the components 36 relative to the pipettes 35, the 
deviation is taken into account when the next pair of components 36 is pick e d up picked-up . 
For this purpose, the pipettes 35 can be moved relative to one another and opposite to the 
direction indicated by the arrow x arrow X because one pipette 35 is connected to a frame 41 
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by means of a guide 40, whereas the other pipette 35 is connected to a slide 43 by means of a 
guide 42 . The , which slide 43 is connected to the frame 41 and can be moved by means of an 
actuator 44 i n, and opposite to, the direction e qual to or opposit e to th e dir e ction of th e arrow 
X indicated by arrow x . The actuator 44 comprises a shaft 46, which is eccentrically 
connected with the frame 41, which shaft 41 and which is located in a recess 47 of the slide 
43. By rotating the shaft 46 in , and opposite to, the direction e qual to or opposit e to the 
dir e ction of the arrow PI, the slide 43 and the connected pipette 35 are moved in th e X the x 
direction. By means of the guides 40, 42, the pipettes 35 can be moved independently in , and 
opposite to, the dir e ction e qual to or opposite to th e Z dir e ction z direction . For this purpose, 
the pipettes 35 are driven by the motors 48, 49. 

The component feeding system 32 includes means for driving the corresponding 
component feeding devices in such a manner that the position of the component 36 to be 
picked-up pick e d up can be adjusted in the Y dir e ction y direction . If, after two components 
36 have been picked up picked-up , it is established , by means by m e ans of the laser 
alignment module 34 , that that-there are deviations between the measured positions of the 
components 36 relative to the pipettes 35 and the theoretically expected and desired positions 
of the components 36 relative to the pipettes 35 (i.e. , which hav e a AX, AY of a first t h e on e 
pipette 35 exists relative to the second ether-pipette 35 ), the first pipette , th e pip e tt e 35 is 
moved by means of the actuator 44 over the desired distance in th e X the x direction relative 
to the second pipette 35 connected to the frame 41 , when when-components 36 are again 
picked-up pick e d up by the pipettes 35. In addition, the componen t that which is to be fed A 
by means by m e ans of one component feeding device-33-4s 33, is shifted over a desired 
distance in the y direction Y dir e ction relative to the other component to be supplied. After 
the components have again been pick e d up picked-up , the orientations and positions of the 
components 36 relative to the pipettes 35 are again established by the laser alignment module 
34. In this manner, after a number of subsequent component pick ups pick-ups , it is possible 
to determine a statistical error v alue by which the components which are supplied by the 
different component feeding devices 33, thereby establishing s hew-deviations relative to one 
another between the theoretically expected and d es ired p ositions and the actual positions. 
The advantage of thus measuring and correcting the positions in which the components are 
supplied and the pipettes 35 are positioned relative to one another, is that the speed at which 
the components can be picked-up pick e d up and placed on the substrate is relatively high, and 
whil e the accuracy with which the components are picked-up is pick e d up has considerably 
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improved as compared to conventional the known component placement devices in which 
where-components are picked-up pick e d up simultaneously. 

It is alternatively possible to move only the component feeding devices in both the 
x and y directions X and Y direction relative to one smother to achieve a correct and 
simultaneous pick-up picking up by means of the component pick and place units. 

It is also possible first to transfer the components by m e ans of appropriate means to 
an intermediate position at which in which the components are suitably aligned to each other 
and from which after which the components are pick e d up may subsequently be picked-up 
simultaneously. 

Given the disclosure of the present invention, one versed in the art would appreciate 
that there may be other embodiments and modifications within the scope and spirit of the 
invention. Accordingly, all modifications attainable by one versed in the art from the present 
disclosure within the scope and spirit of the present invention are to be included as further 
embodiments of the present invention. The scope of the present invention is to be defined as 
set forth in the following claims. 
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